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(54) HETEROCYCLIC DERIVATIVE AND ITS PHARMACEUTICAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a heterocyclic 
derivative effective for suppressing the expression of 
adhesive molecule and useful as an agent such as 
antiinflammatory agent antirheumatic agent and 
antiallergic agent. 

SOLUTION: This heterocyclic derivative is expressed by 
the formula I (A, B p C and D are each independently N or 
C; X is N or C; Y is N or C when X is N or Y is H, a 1-4C 
alkyl, etc., when X is C; R1 is H, amino, etc.; R2, R3 and 
R4 are each independently H f OH, etc.), e.g. 3-(3,4- 
dihydroxybenzyl) benzo[b]thiophene. The compound of 
the formula I can be produced by reacting a heterocyclic 
compound of the formula II with a benzyl halide of the 
formula III having protected functional groups in the 
presence of a base (e.g. sodium hydride) at a 
temperature between 0° C and the boiling point of the 
solvent or solvent mixture for 10min to several days. 
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Ufci] 




~4©7M/l'S, ^it6~1507!)-/WS, fcL 
< li^MI 7~16©7!) —^T/U^-^^-t^mi^. 

^||1~4©7;V*^ J^^SC6~1 5 
»T y -/US, h L < »}$f{f 7~16©7!) -A'771'* 

[W*«2] -M(Ia) 
Ut2] 




30 



[iOK B, D, X, Y, Ri , R 2 ., Rs . fe^tfR 

[W*«3] (I b) 

Hfc3] 




(lb] • 40 
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[ti*«5] »*Jsi~3SE«©a*«»w»ai)5v^ 
[n*«7] ii*«i~3B«©a*ai»iw**>sv^ 

li*©S&aWfcIf£T?*5*tetf&J*#fc wafts' 
[000 1] 
[0 0 0 2] 

u<< mtf.&&mt£iihz>mn&%^t££irix^z>o 

[ 0 0 0 3 ] &&KfcX}L &iiW.fcik. i g$>frbtD. < g& 

[0 0 0 4] ^^jg: oT^StttcteAffi&afflfS 

-7 Kk-i/3y*i/*=-/i'- i (ICAM-lh ^r** 
a7-t^7 Kt— S?a ^- 1 (VCAM-D& 
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[0005] jfcffrt&ai&^fcosftf^Foam&ttiM 

(C. H. Jurgensen If, J. Immunol. , _144. 653 (1990); 
R. Shanker^, J. Biol. Chem. , 267, 9376 (1992)) % 
7,$ <?U7#}) >-%>H- 7 (T.A. Lane^, Biochem. Bio 
phys. Res. Coramun . , _172, 1273 (1990) ) , FK506 

(J. Liversidge^, Transplant. Proc. , _23L 3339 (199 
D) tiffttobtlX^Z. L^L)i!)5f,3-T7f7f 

j isvnmwtmm&x-h *> s-7f / ->^*^>*tm 

•y/^ KB7-^St4 if©f£ffl (T. P. Zimmerman I?, 
J. Biol. Chem., m. 1122 (1984)) , ^^o^tfy 
>*H-7\*7ay L '(y*1— tefCffiSflMS, FK506 tt 

[0 00 6] r ft*-T?W£*#*»S»*J«:£fftB t L 
[0 0 0 7] 

HWhWKfeuJ: o t-rzmm] ftxtivammt Lxm 
[00 0 8] rft*T?«*#*»m«iHfiufl«:*r- 

•f -5 r t £ ftX V > 5 3 - t7 f7f y » li S - 

[0 0 0 9] ^W^ibliajk^iihtrt&^W^ 
PI*** ft xn^ Kttfit*^JIIvftb5*fa 

ft£^|g©^ffl/# = XA iLX3- 

mnum^'u^x^tz. 

[ooio] ^wroiWttStf^aswwWf^ffl** 

[001 1 ] 

^>^3s«r«-r5-«a; d) -cs&it5**iftfl: 

iC (I) 

Hk4] 



10 



20 



30 



40 




50 



CO 



/I'Ks ^*6~ 1 5©7 y — /WS, t>t<li^*7~ 

t> l < 14^* 7 ~ i 6 tor y -juT/us-^mzfi-f 

m^ax^'ommmm^X'^ ^m.xh'o s 
fr*G®i$.ftti-z>iji%mm. S7u/^-i, sty 

[0 0 1 2] 

^©Wi-5jK»&l~4©TA'*/VSl^ it^-Cb^te 
i<07;^/Hft^<> fctttf^^K ^x/K -7° 

/k fcira«Stf bus. *fcry-/vSi4»*L<i4^ 

^6~l 5 7i=A-, Ijft7*=/W, -tVf- 

lUlXfrmi e>H5. 7!)-/i'7^Ht±!?SL<tt 
ISStfc 7 — 1 6 T'fe U 'O'v'/K S^/KC t** 5 * 

[0 0 13] B&SR. t UTfflV^bn5R**l~4 

[0014] s; ( i ) ©fc-g-t&iiR . 7?y 

ibt^ldS; (1) ©{fc-&$>i-K-f St>©T*fo5„ 
[0 0 1 5 ] * ( I ) »H3^ttfcl¥«£ftaiM«Hifl£ 

/W*^, 7D-/WMVS, fctxlf p- 
ft 3 „ 
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[0 0 16] UMX^li&mWM*** T^^-M* 
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(IV) 



[0017] 45S9]<Z>«*8K*fttt« SStt^WKfeW- 
5 ft ©RlS-S-C* * Affile J: o TS!5i-r 5 r. t ti^X 

[ft 5] 



(V) 




(VI) 



■to 



[0 0 18] ffiJfl£ft5ttWB*W±«*at(IV) (^rt 
A, B, C, D, R, l4lME3aifclBC) fcitfftSS 
tfVmZtltz'O'iSA'^y'f K(V) (rrt'Rs , 
R f , R, ftitlZtll&lLLXfrmm*, fe5VM4, « 30 

S) r-fo^,, r©$3i*(iv) t^vVw^-r k(v) * 
[ooi9] sj£fi£i3ju*^i$w»±ftfflSi't6ttii 

[0 0 2 0] ikf *5r»£h.5eii^^jfii 



(I) 



aa±ic^mi- 5 icam-i & 5 v > hvcam- 1 * t* 14 r ic 

-l*>5i>f4VCMI-l4ir©»**H:*JlO tT*J 9 , 

-TSo i0 4 5lcej6i«tito.l : rt^Ba»^*»4^}£R 

[0 0 2 1] #3SW©{fc^l4ifc^l-B§fc>3ifo.l : rt&SB 

[0 0 2 2] lfct : rt&*l8Sa±W&»#^ »s§m«Mtsi4 

taZtoWSm* fctx.»4lL-U IL-4, TNF a 
«mi-6tt*^F. fctx.l4lCAM-U VCAli-lfcif©36» 

2ftSt^t LtF I TC5^HbStI gGlft&£K 

[002 3] jfcffiKJSlCfc^Tttgttft^ftfcifilW 
fflfla(4S»^^a-T5t it>K, n*-f^tt 

«<DiS*ffitt5rWL^}M5^lcH^1-?)o lot, 
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W©fls^ttifctf ASUS* 1 ^jS££fl$W 

[00 24] #»9i<Dte£*0>ttf*i£»fc LT©Stt 

«iBi- 5 r. t 6 v * 5 MWH I w «fc *) t> fc t> $ tt 5 
JM©»*l9b**a!l£i-4 w t <t t #-Ct 

[0 0 2 5] &&W<Dfc£y><D*tMt.b1-Z$i!&l** 

<*«■) H«y 9 <?-*3-m£%M%>%, % 

• SIM, ritlfQ.WI?S£^S> Adult respirotory distress 
syndrome fcif©f&* • ^6&Stt<Dffi*tfc2g3l<Z>»W£ 

[0 0 2 6] *56W^«SKai«**S:, 5fclci6-<fc#5l 

^wtcfF^$n5 5fifr> mm. ftm&tttet* 

RlfcfrA'S'*** !)y8*^>^, SHfcfc/i'S/^A, 

ffr9t£if#*>ff hti. mm, KmmutL 
Ttw^fiawfflTK/yn t:°u>^y n-/K #y^ 

^7^1/^, #!i7fl/y^!J3-/M 0 0 0, * 

[0 0 2 7] ifi^J*** S^A— K ffitt* 

L<ttlmg-lgSSt?fcO, ^tttrl B 
[0 0 2 8] 

[00 2 9] 1 

3- (3. 4- v^fc Kp»^>^) C^kOl Lb "I £ 
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±IEft-&» (1) SrTS*ifeCJ:0-&*b*:o 
Mb 6] 




10 [0 0 3 0] (a) 3- (3, 4- v?^ h 
/W) [b ] f*7*^)8 

&fcffi§&0. 34g(2. 5rcmol) £«ETJn£&?&*Lfc^ ^ 
y [b ] f-*7*yi.67g (l2.5mmol)0^nP^/l/A^ 
ft(9ml) ^Jnx., ^tlt^3, 4- Y**S'< % Si?*'9 
u y K 1.87g(10mraol)£>^ n n /^^A^ffi(9ml) 5:?gT 

7A^n^hfy7^- *^y/ftg^^=97/ 
20 3 ->95/5 ) T?f*»Lfco JbtB*!^ 

^bS^IU 3- (3, 4- h^r^y^) -< 
yy [b ] ^i^y^Vl 82.3mg(0.849mmol) ^r#fc 0 K 
$28% 

1 H NMR(400MHz, CDCU 6): 3.82(s, 3H), 3.86(s, 3 
H), 4.14(s, 2H), 6. 78-6. 83 (m, 3H), 6.99(s, 1H), 7. 
31-7. 37 (m, 2H), 7. 69-7. 73 (m, 1H), 7. 83-7. 87 (m, 1 
H). 

[0 0 3 1 ] (b) 3- (3,. 4- v>t Kp*^^ 

/!✓) -<y^ [b ] *f-*y ^s<r>%$L 

30 3- (3, 4- v^^ h^v"<y^) ^y^/ [b ] 

7 ^ V300mg(l. 05mmol) OB^(lOml) -48 %^jt**» 
(3ml ) jB^««*3.25«FBlDSfi8l»Lfco 

^hy »>^*iSJSTf*»b, «*a«^^*5/*^"ett 

y 4— (^^rf-V/^K^^=95/5 ->85/15 ) 
ML, $ bl-P— * 5 A (LiChroprep, B^-f^O 
(^^riJ->-/ft^^^=2 /I ) T*»SLfCo Stt^ 

40 (3, 4- i^fc Kd*^>^) [b ] ^^"^ 

zcy216mg (0.842mraol) lrt#fc 0 ItX$80% 0 
[0 0 3 2] rap: 52-54 

! H NMR(400MHz, CDCh. 5): 4.06(s, 2H), 5.22(brs, 
2H), 6.68-6.82(m, 3H), 7.01 (s, 1H), 7.. 29-7. 36 (m, 
2H), 7. 64-7. 69 (ra, 1H), 7. 82-7. 88 (m, 1H). 

IRCcm' 1 ): 1520, 1446, 1282, 1261, 1110, 766. 

MS (EI): 256. 

Ttmftm (Cis H« 0 2 S t It) 
(%) : C70.29 H4.72 
50 fiO^ffi (%) : C72.45 H4.50 
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[0033] mmm 2 

3- (3. 4--v?fc KP»^y^V) - 1- j±J^± 

±Bft-S« (2) *TE#fcfci9-&JfiLfc. 
Hb7] 




[0034] (a) 3- (3, 4- iVcy^**^ 

Tk^T-T y K— yU898mg(7.67mmol) (D-Oif>^(15ra 
DCxf/^^i/^A^P^ K (THF mm 9.1ml(0. 
93N, 8.4nmol) Sr*PxlO^«l* tfc»*fc 3 f 4- 
y^^^y^/^n!) K2. 00g(5. 90mmol) <D<<> 

a >mm aoni) &an;t2oi$rait# t yt 0 r 
u ^mm^&^mt-rhv *>j»&mmxmfrL, 

= 19/1 ) "?»»Lfc 0 $fctCft»^/W^f-^ 
feWfeliU 3- (3, 4- ^y^t^r^yv? 
/U) -Y y K— /W73mg(l. 84mmol) £#fc 0 lR^31% 
1 H NMR(400MHz, CDCU 5) - 4.00(s, 2H), 5.09(s, 2 
H), 5. 12 (s, 2H), 6.60-7. 50 (ra, 18H). 
[0 0 3 5] (b) 3- (3, 4- ^y^*i^< 
VvvW) - 1- ^f;P^K^** 30 

h !i ^iN21mg(0.524ramol) CD THF SjSiK(lml) 
(C13- (3, 4- ^y^/ut^^^yv/zu) -OK— 
/U200mg (0. 477mmol) GDDMF (4ml) £?ST L 1 B#Mlf 
#Lfc 0 3 ^>fb^^29.7|/K0.477mmol)S:J!3Dx., 1 

3- (3, 4- ^y^t^^y^/u) - 1- 

V K— /W46mg(0. 337ramol) $r#fc 0 IR*71% 40 
'H NMR(400MHz, CDCh. 5):3.70(s, 3H), 3.98(s, 2 
H), 5.09(s, 2H), 5. 12(s, 2H), 6.64(s, 1H), 6.76-6. 
99 (m, 3H), 7. 04-7. 08 (ra, 1H), 7. 18-7. 48 (ra, 12H). 

[0 0 3 6] (c) 3- (3, 4-^kK^y^y^ 
/u) - i- ^f/KyH^ 

3- (3, 4- ^y^y^^r^y^) - 1- /^ 
/KyK- /W43mg (0. 329mmol) / — A-3ral , f£ 

5ml {Cgft? L/<7 SJ? ARJMffiET 1 «H»ft 
ffi-e*»SS»Lfco R*RR*:5iBU S«ES:B*LT 
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»»3if-yl/=8/2 ->10/3) t»8Lfcft, v^pd;** 
^t^^Sgf 0 LT3- (3, 4-^fcKn^r 
^y^yl/) - 1 - / ^A"f V K—/W1. 6mg(0. 164mmo 
1) S:#fc 0 iK*50% o 

[0 0 3 7] mp: 96. 6-100. 5^. 
1 H NMR(400MHz, CDCU 6): 3.73(s, 3H), 3.99(s, 2 
H), 4.89(s, 1H), 4.93(s, 1H), 6. 69-6. 79 (m, 4H), 7. 
06 (dt, J=1.0, 7.6Hz, 1H), 7.2l(dt, J=l. 0, 7. 6Hz, 1 
H), 7. 26-7. 29 (m, 1H), 7.49(d, J=7.8Hz, 1H). 
IlUcm" 1 ): 1520, 1284, 741. 
MS (El): 253. 

7cl!f##f (C.6 His NOz t IT) 
fUMI (%) : C75.87 H5.97 N5. 53 
SlJfett (%) • C76.06 H5.83 N5. 75 

[0038] mmm 3 

4- 75/- 1- (3. 4- v^b KPfrv"<yvW >f 

T4.5-C 1 g'J^iftlfett 
±Efc£* (3) «:TB*»KJ:9-&JjiLfc. 
Hb8] 




(3) 



[0039] (a) 4- 7 5/- 1- (3, 4- ^> 

v^/u^-^i/^y^/u) ><5^;/ [4,5-c ] ey^y^ 
A 

7K5R^ h !i ^Al07mg(2.66mmol) CDTHF KSS£(3ml) 
\C4- 75/-f5*V [4,5-c ] fcTy^y2tt«»184iD 
g(0.888mraol)<DDMF S»*«TL U. 3, 

4- ^y^t^^y^^oij K301mg(0.888mmo 

DSrjpx.. i9«Fwa»ufc. tmrntT^-t; j±im 

JKSriDx.SJESrf^ltt, ^n^wltBU ^*Bf£ 

/U=98/2 ) -C»»Lfc. S^IC^ppzM^- 
y^bS^U 4-75/- 1- (3, 4- v^yv* 
/U^i^VvW [4,5-c ] f y^>183rag 

(0.418mmol)S:#fc o lR*47% 0 

[0 0 4 0] *H NMR(400MHz, CDCU 6):5.08(s, 2 
H), 5. 13 (s, 2H), 5. 15 (s, 2H), 6.54(d, J=5. 9Hz, 1 
H), 6. 67-6. 73 (ra, 2H), 6.88(d, J=7. 8Hz, 1H), 7.26- 
7.44 0a, 10H), 7.69(s, 1H), 7.80(d, J=5. 9Hz, 1H). 
IR(cm" 1 ): 1651, 1605, 1518, 1481, 1270, 737. 

[0041] (b) 4- 7 5/- 1- (3, 4-S?tF 

D^r^y^n 5*v [4,5-c ] 

4-75/- l- (3, 4- v*^ y "yjvir^c 
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)V) [4,5-c ] v^l30mg (0. 298raraol) £ 

^y-yWml , 6N&$5ml , Tir b >5ml (cig^L^ 

/-I- (3, <f5^*/ 
[4,5-c] b°U ^V41.6mg(0. 164mmol) £#fc e &*87 

[0 0 4 2] rap: 187-190 "C. 
5 H NMR (400MHz, DMS0-d 8 . 5 ): 5.00(brs, 2H), 5.36 10 
(s, 2H), 6.65(dd, J=1.9, 7.8HzlH), 6.70-6. 73 (m, 2 
H), 7.19(4 J=5.8Hz, 1H), 7.72(d, J=5. 8Hz, 1H), 8. 
53(s, 2H), 8.58(s, 1H), 13.3(s, 1H). 
IR(cra _1 ): 1698, 1632, 1292, 1270, 1195, 590. 
MS (FAB): 257 (M+l). 

7cSi#*r (C.3 H,3 0 2 C I t LT) 
ItiftB (%) : C53.34 H4. 47 N19. 14 
Sa^ffi (%) : C53.01 H4.73 N18.87 
[0 0 4 3] *J£M4 

4- TAJJZ I" (4- fc Kn»^>^/M A 20 

f4.5-c 1 b°y 
±Wfrfr* (4> £TlB#ifcK<fc9^Lfc 0 

Ht9] 




[0 04 4] (a) 4- T^y- 1- (4- 

*JM [4,5-c ] fy^vco^ 

£S«3 (a) fc|BI«©*jfefcJ:!9, 4-T5/-f5^ 
y [4, 5-c ] t° y 2*K*200rag(0. 965mmol) t 4- 
^y^t^r'>^>^^ P y K225mg(0. 965mmol) i 9 
4- T^y- 1- (4- ^l/^JV^^ri/^Si/^) 4 X 
9V [4,5-c ] t: o y v ? >73rag(0.221mmol) £#fc 0 
23% 

1 HNMR(90MHz, CDCU 5):5.05(s, 2H), 5. 16(brs, 2 

H), 5.22(s, 2H), 6.65(d, J=6HzlH), 6. 87-7. 50 (in, 9 40 

H), 7.75(s, 1H), 7.84(d, J=6Hz, 1H). 

IR(cra'): 1630, 1516, 1485, 1450, 1369, 1241, 117 

6, 1042, 741. 

[0045] (b) 4- T< J- 1- (4- fc Kp*'> 
^^AO "f^/ [4,5-c ] k°y^V5/4 t£&&<D^ 
J* 

3IJS0ij3 (b) i^«0*Sia9 4-7$A 1- 

(4- 4X¥*J [4,5-c ] tr 

y v?>46mg(0. 139mmol) i04- 7^- 1- (4- fc 
Kn^i/Ky^u) -f 5^/ [4,5-c ] fc° y v^5/4 « 50 
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^&35.7mg(0. 124mraol) §T#fc 0 HX*90% o 

[0 0 4 6] mp: 212-214 'C. 
l H NMR (400MHz, DMSO-da, 6): 5.42(s, 2H), 6.75(d, 

J=8. 6Hz, 2H) , 7. 22 (d, J=8. 6Hz, 2H) , 7. 24 (d, J=6. 6 
Hz, 1H), 7. 72 (d, J=6.6Hz, 1H), 8.53(s, 2H),8.60(s, 

1H), 9.62(brs, 1H), 13.31(brs, 1H). 
IR(cm" 1 ): 1688, 1632, 1613, 1518, 787, 754, 700. 
MS (FAB): 241 (M+l). 

TCSR^MJf (Cl3 H13.2S C 1 1.25 N4 Ok LX) 

tUMI (%) : C54.62 H4.67 N19.60 
fiij^flt (%) : C54.43 H4. 93 N19.85 
[0 0 4 7] mi&ffl 5 

4 - T ^ 7 - 1- (3- fc Kn^r^y^) g^V 
T4.5-C 1 ¥J)Ji> 

_h«ft;£* (5) SrTIE*ifefci!J^bfc. 
[ffcl. o] 




(5) 



[0048] (a) 4-75;- 1- (3- ^l/i/fr* 
ici/'OV/U) [4,5-c ] t'ji^y^ 

*J6«3 (a) t^^ffitCit), 4-7S/>f.5^ 
y [4,5-c] b°y v ? V2^ffi300mg(1.45rnraol) fc 3- 
^yv J /^^rv' / <yv ? /^P; K402mg(l. 45mmol) J: "9 
4- T^J- 1- (3- -O^v^/^^^V^) ^ ^ 
¥V [4,5-c ] t°y v?>281mg(0.849mmol)Sr#fco 
74% 

*H NMR(400MHz, DMSO-ds. 6): 5.01(s, 2H), 5. 17(s, 
2H), 5.24(s, 2H), 6.62(d, J=5. 9Hz, 1H), 6.74(d, J 
=2.4Hz, 1H), 6.76(d, J=7. 8Hz, 1H), 6. 93 (dd, J=2. 4, 
7.8Hz, 1H), 7.24-7.38(ra, 6H), 7.77(s, 1H), 7.82(d, 
J=5.9Hz, 1H). 

IR(cm~ S ): 1657, 1595, 1489, 1452, 1290, 1243, 770. 
[0 04 9] (b) 4- T^/' 1- (3- tKo**> 

-o^/w) [4,5-c ] try^>«[**©-&j* 

*J6#J3 (b) tmn<Djjm\zi:v) 4- 7^y- 1- 
(3- ^y^ut^^y^) [4,5-c ] t° 

y v ? y200mg(0.605mraol) i <9 4- 7^y- 1- (3- fc 

Kp^y^y^u) [4,5-c ] tfy*yyMI 

119mg(0.430mmol)£#fco K*71% 0 

[00 5 0] mp: 265 ^(dec). 
*H NMR (400MHz, DMSO-da. 5): 5.48(s, 2H), 6.63-6. 
76 (m, 3H), 7. 11-7. 22 (ra, 2H), 7.72(d, J=6.8Hz, 1H), 

8.54(s, 2H), 8.6l(s, 1H), 9.57(brs, 1H), 13.27(br 
s, 1H). 

IRfcm" 1 ): 1692, 1682, 1624, 1591, 1483, 1348, 756, 
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743. 

MS (FAB): 241 (M+l). 
7tm#Vr (C, 3 H,3 C 1 N« O t IT) 
ft-gffi (%) : C56.42 H4. 73 N20. 24 
SiJ^ltt (%) : C56. 17 H4.47 N20. 47 

[0051] mmm 6 

4- T $ J- 1- (3. 4. 5- M fc Kp^> 
_fcJ5{fc^ (6) ZTm^mc £V&$LLtc 0 

Iftii] 



(6) 





[0 0 5 2] (a) 4- T ^ /- 1- (3, 4, 5- h 

y-o^/v^-^^-o^/u) >f [4,5-c ] try>* 20 

JIS6#J3 (a) tm&<Dljmc£V). 4-T^;4^y 
V [4,5-c] t°y v ? ^2fi^300mg(l.45mmol) t 3, 
4, 5- h Hy^t^r^V^^ n y K225mg(0. 
965mmol) £ «9 4- 7^7- 1" (3, 4, 5- h y 
V;V**i/^>>Vjl>) <f$jT*S [4,5-c] t°y ^362111 
g(0.668mraol ) £^fc c 451*46% 
'H NMR (400MHz, CDCU 6):5.0l(s, 4H), 5.05(s, 2 
H), 5. ll(s, 2H),5. 14 (s, 2H), 67 (s, 2H), 6.49(d, J= 
5.9Hz, 1H), 7. 25-7. 42 (m, 15H), 7.68(s, lH),7.80(d, 30 
J=5.9Hz, 1H). 

[0 0 5 3] (b) 4-75/- 1- (3, 4, 5- h 

y t kd^^v^) [4,5-c ] try 

kjss^J3 (b) trnmoxm^x v 4- 75/- 1- 

(4- ^y^t^r^y^) ^ ?V [4,5-c ] t° 
y i/y300mg(0.5S3wtio\) 4-75/- 1- (3, 
4, 5- h !) t Ko^v/^y^) [4,5-c ] 

t°y v/:/t£®ffil8.7mg(0.060nimol) £#fc 0 IR*11% 0 

[0 0 5 4] mp: 209 V,. 40 
'H NMR(400MHz, DMSO-ck 6): 5.30(s, 2H), 6.21(s, 

2H), 7. 15(d, J=7.3Hz, 1H), 71(d, J=7. 3Hz, 1H), 8. 
49(brs, 2H), 8.54(s, 1H), 13.03(brs, 1H). 
IR^m" 1 ) : 1684, 1460, 1038, 785. . 
MS (FAB): 272 (M+l). 

%mft$X (C, 3 Hi, C 1 N« O* t It) 
ff»ffi (%) : C50.58 H4.24 N18. 15 
Steffi (%) : C50.32 H4.34 N18.23 

[0055] mmm i 

1 - (3. 4- i/K KP^r-y^y^) 4>_S^z2k 50 



(8). WM¥9-176 116 

14 

tmt^m (7) ^Tts^fei-i^^tfco 

[ftl2] 



GO 



[0 0 5 6] (a) 1- (3, 4- ^y^^r^ 

io ^fyK-/KO^ 

TKSft^ h V ^^200mg(5.0ramol)<7)THF $Si§?&(5ml) C 
^ y K-^586mg(5. Ommol) £>DMF (15ml) SrflST t 2 

f^ii#Lfc 0 3, 4- 

y Kl.69g(5, Ommol) SrJtJO^L. 30#Jf#L*: o ga»i£ft7 
gtl£^/U=9/l ) ttSLti, K^^/P- -.*+> 

^feSHSftb-ci- (3, 4-^y^t^y^y 

y FWW. 71g(4. 08mmol) £r#fc 0 J&*82% 
'H NMR (400MHz, CDCU 6): 5.03(s, 2H), 5. 11 (s, 2 
H), 5.18(s, 2H), 6.51(s, 1H), 6.63(dd, J=2. 0, 8. 3H 
z, 1H), 6.70(d, J=2.0Hz, 1H), 6.83(d, J=8. 3Hz f 1 
H), 7.04(s, 1H), 7.08-7. 17 (m, 2H), 7. 23-7. 36 (m, 11 
H), 7.40(d, J=7.3Hz, 2H), 7.64(d, J=8.3HzlH). 
IRtcnf'): 1522, 1433, 1325, 1272, 1139, 745, 731. 
[0 0 5 7] (b) 1- (3, 4- v?t Kn^y^ 

%mn (c) tmm<Dijm\c±v) 1- (3, 4- ^ 

y^t^-y^y^) <f> K— /U683mg(1.63mmol) <fc 
9 1- (3, 4- v^t Fo^^^W -fyK-M 
lmg(1.44mmol) £#fco i&^88% 0 
[0 0 5 8] rap: 111.6-117.5 X:. 
'H NMR(400MHz, CDCh. 6): 5. 12(brs, 2H), 5.20(s, 
2H), 6.53(d, J=2.0Hz, 1H), 66(d, J=l. 5Hz, 1H), 6. 
62 (dd, J=2.0, 8.3Hz, 1H), 6.77(d, J=8.3Hz, 1H), 6.7 
9-7.18(m3H), 7.27(d, J=8. 3Hz, 1H), 7.63(d, J=7. 8H 
z, 1H). 

IR(cm~' ): 1526, 1450, 1288, 1193, 746. 
MS (EI): 239. 

t It) 

H5. 47 N5.85 
H5.61 N5.86 



jvm^Vx (C,s Hu NO, 

(%) ' C75.29 
H£« (%) • C75.04 
[0 0 5 9] 

4- 7 $7- 1- (3, 4- v^b KP^^y^) d! 

±E<t^« (8) 5rTlE*ffil-<t 9^bfc 0 
[ft 1 3 ] 




o 2 t It) 

H5. 55 Nil. 02 
H5.66 N10.80 



[00 6 0] (a) 1- (3, 4- S^^/U**^ 

H*ffi|7 (a) fc|BW0>#ifcfc:J:9 4- = hn>f>K- 10 
A-500rag(3. 08mmol) i 9 1 - (3, 4 - '^V^t 
^^/<yi?;V) - 4- — hP-f > K— /M. 38g(2.96mmo 
1) Sr#fc 0 iR*96% 

l H NMR (400MHz, CDCL, 6): 5.04(s, 2H), 5. 13 (s, 2 
H), 5.25(s, 2H), 6.59(d, J=2. 0Hz, 1H), 6.64(dd, J= 
2.0, 8.3Hz, 1H), 6.86(d, J=8. 3Hz, 1H), 7. 19 (t, J= 
7.8Hz, lH)7.24-7.43(m, 12H), 7. 50 (d, J=8. 3Hz, 1H), 
8. 13 (d, J-8.3Hz, 1H). 

IR(cm" ): 1518, 1506, 1361, 1321, 1294, 1265, 737. 
[0 0 6 1] (b) 4-75/- 1- (3, 4- i?K K 20 

nrnmz (c) t^Mian- o, 4- 

y^l/t^v"<y^) - 4- - ho-fV K*-/W. 00g 
(2.236mmol) 4- T^/- 1- (3, 4-?tKD 
*v"<V>W ^ > K-/^274mg(L08mmol) £#fc 0 iR 
*48% 0 

[0 0 6 2] rap: 187.9-189.3 
! H NMR(400MHz, DMSO-da. 6): 5.08(s, 2H), 5.18(s, 

2H), 6. 14 (d, J=6.8Hz, 1H), 68-6. 53 (m, 3H), 6.59 
(d, J=7.8Hz, 1H), 6.63(d, J=7. 8Hz, 1H), 6.77(t, J= 30 
7.8Hz, 1H), 7. 13(d, J=2.9Hz, 1H), 8.76(s, 1H), 8.8 
0(s, 1H). 

IR(cm M ): 1603, 1499, 1375, 1265, 1114, 743. 
MS (EI): 254. 
7C*##r (C,s Hm N 2 
tUMtt (%) • C70.85 
9J£tt (%) : C70.62 

[0063] mmm 9 

1- (3. 4- Kp^t 



±Eit^» (9) 4rTia*i£{-iO^Lfcc 
[<ki 4] 



CO 



(9) 



(9) #P3f9-176116 

16 

HJS0ij7 (a) tmmoZfefcXQ'OX'f 

354rag (3. OOmmol) i^l- (3, 4 - iM'** > 

^S^) 'O'X'f $^/-/H.06g(2.52inmol) 

fc. IR*84% 

'H NMR (90MHz, CDC1 3. 8): 5.06(s, 2H), 5. 14 (s, 2 
H), 5.2l(s, 2H), 6. 71-6. 74 (ra, 2H), 6.87(d, J=7.8H 
z, 1H), 7. 20-7. 43 (m, 13H), 7.82(d, J=7.8Hz, 1H), 7. 
85 (s, 1H). 
[0 0 6 5] (b) 1- (3, 

(c) tl^i©*j£ia»)l- (3, 4- 
y^t^f^/"^) 'OX-f 5. /W600mg(1.43 
mraol) it) 1- (3, 4- v?fc Ko *v"<Vv ? /l') 
XV 5^y'-^259rag(1.08mmol) £#fc 0 HX*76%„ 
[0 0 6 6] rap: 190. 5-192. 1 t 
'H NMR (400MHz, DMSO-da. 6): 5.29(s, 2H), 6.61-6. 
69 (ra, 3H), 7. 14-7. 22 (m, 2H) , 7. 47-7. 50 (m, 1H), 7.6 
2-7. 65 (m, 1H) , 8. 32 (m, 1H) , 8. 92 (brs, 1H) . 
IR(cm"'): 1504, 1280, 1197, 750, 741. 
7i.mttVT (Cm h. 2 N 2 o 2 t LX) 
tt-WK (%) : C69.99 H5.03 Nil. 66 
ffl^ffi (%) •= C69.48 H5.08 Nil. 45 

[0067] nmm i o 

S-7S/- 1- (3. 4- v?fc K p»->^>"^» ^ 

±!E{fc-&* (10) *5.fctf (11) ^rTIE^fel-it)^ 
[0 0 6 8] 



[ft 1 5 ] 
H 2 N 



2HCI 



(10) 



40 



Ut 1 6 ] 



H 2 N 




| ^ «2HCI 



(11) 



[00 6 4] (a) 1- (3, 4- 'J^W***}"* 

'OX^^Z-zW^ 50 



[0 06 9] (a) 1- (3, 4- ^^v?/^*^ 
y-^yu) - 5- ^ hD^yX-f 5 A-fcit/ l - 

(3, 4- •y^y^^ry^yv'^) - 6- -hn-i 
yX^^/-^^ 

(a) tl^«0^felc«tt) 5- - hD^yX^f 
5^y'-^321mg(1.97mraol) £91- (3, 4- 



(10) 
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ti- (3, 4- :^y^t>"<>^) - 6- 

?Pvh^7-fH:«t9»*U l- (3, 4- ^ 

^^^-^v^o-i/zw) - 5- ~ M^yX/f 5*V— 

/U337mg(0.73mmol) t 1 - (3, 4- S^y^A^*^ 
-O'vMO - 6- ~ h n^^X^ 5 /^251mg(0. 54 

mmol))£#fc 0 »R*84% 0 

[0 0 7 0] 1- (3, A- V'^yi/^^ri/^y^y 
/U) - 5- xhn^yX^^y/-;w) 10 
! H NMR(300MHz, CDCk S):5.09(s, 2H), 5. 16(s, 2 
H), 5.25(s, 2H), 6.67(d, J=2. 1Hz, 1H), 6.72(dd, J= 
1.5, 6.6Hz, 1H), 6.90(d, J=8. 4Hz, 1H), 7. 21 (d, J= 
8. 9Hz, 1H), 7. 26-7. 44 (m, 10H), 8.02(s, 1H), 8. 13 (d 
d, J=2.2, 6.7Hz, 1H), 8.72(d, J=2. 2Hz, 1H). 
IRCcra" 1 ): 1520, 1338, 1265, 1141, 741. 

[0071] 1- (3, 4- ^y^t^^y^ 

"H NMR (300MHz, CDCU 6):5.09(s, 2H), 5. 16 (s, 2 
H), 5.28(s, 2H), 6.69(d, J=2. 2Hz, 1H), 6.77(dd, J= 20 
2.2, 6.0Hz, 1H), 6.92(d, J=8. 2Hz, 1H), 7.25-7.45 
(m, 10H), 7.87(d, J=9. 5Hz, 1H), 8.05(s, 1H), 8.18- 
8. 23 (m, 2H). 

IR(cm"' ): 1518, 1342, 1259, 1141, 735. 
[0072] (b) 5- 7 5/- 1- (3, 4- v^t K 

D^v^<yv?/i/) -<yX4 ^/-/V2M^^ 

mmms (b) tm«k<o^m\^xr> 1- (3, 4- ^ 

> is /U^^is^y is/is) 5- ^ho^yX^ 5 ^V— /^ 
150rag(0. 325mmol) it) 5- 75/- 1- (3,4-v^fc: 

Kn^^yi/;W) 'O'X-f 5 8mg(0. 266mm 30 
ol) £»fc 0 IR*69% 0 

[0 0 7 3] mp: 204. 9-206. 5 t^dec. ). 
l H NMR(500MHz, DMS0-ck 5 ): 5. 43-5. 47 (m, 2H), 6. 
72-6. 83 (m, 3H), 7. 08-7. 43 (m, 2H), 7. 64-7. 74 (ra, 1 
H), 9.42(s, 1H). 

IR(cm~ l ): 1531, 1444, 1303, 1238, 820. 
MS (FAB): 256 (M+l). 

TtmMJr (Cu H,s Ch N 3 0 2 tLX) 
f+Sffi (%) : C51.24 H4.61 N12.80 
Sfl^ffi (%) : C50.93 H4.87 N12.49 40 
[0074] (c) 6- 75/- 1- (3, 4- v'fc K 
u^iy-<yi/jv) s<yX4 5^/-^2Mfi^ 
J|J6#]3 (b) iR««)*ttfi:J:!li- (3, 4- ^ 

V^/l^*^^/^ 6- ^hP^VX^;^/-/U 
150mg(0.325mmol) £ 9 6- 75 /- 1- (3,4-v^fc 
Kd^t >"< y i/fr) ^yX-i 5 ?V—jVm. 9mg (0. 229mm 



^98^9-1 7 6 116 
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ol) «r#fc 0 lR^71%o 

[ 0 0 7 5 ] mp: 186. 3-188. 2 (dec. ) . 
1 H NMR(500MHz, DMS0-d 8 . 5 ): 5.425(s, 1H), 5.434 
(s, 1H), 6.67-6.76(m,3H), 7. 07-7. 23 (m, 2H), 7.63- 
7. 72(m, 1H), 9. 42-9. 48 (m, 1H). 
IR(cm" ): 1508, 1439, 1367, 1280, 1199, 816. 
MS (FAB): 256 (M+l). 

7tJf##f (Cu His C 1 2 N 3 O2 t LX) 
tWtiS (%) : C51.24 H4.61 N12/80 
SS^tt (%) : C51.33 H4.84 N12. 58 

[0076] mmm 1 1 

3-hLi^fy?86^-H:k hMffiMR 

Lfc. 10^13 7tCftof:^ IL-10 
3U/ml , t)L< fiTNF a5ng/ml*5 £lML-4 0. 3U/ 

2 4"l$ra«lwttl&&@teU l&taftt LTStlCAM-lgt 
ft: (84H10) , tLO^VCAM-lfctft (1G1 
1) S:2ftR*fLtF I TC7^;Wk^!>^ I gGfet 
#££j££-£fc 0 n»*3tgt#«feKTFACS scan 
Srffll^T 1 0 0 0 0fflOi!s|BJiaicoV^"C*O*3t»ltSr»J 

4 \Z7jk1- 0 
[0 0 7 7] 
[«1] 









(ICAl-l^fi) 




ta L 10. 35 




IL-liS 135.25 




IL-10 75.69 




IL-lii 74.04 


[0 0 7 8] 




[^2] 




iM©rtSclffl^^e,oiCAi-ias»^^m 








(ICAI-lfSSiM) 




t 61. 45 




IL-10 194.65 


*fc«3<Dftf*&(l00*l) IL-1* 38.84 



[0 0 7 91 
1*3] 



(11) 



19 



#M¥9- 1 7 6 116 
20 





Mttftl 








acAi-iiasiS) 






4.41 




WF a+IL-4 


130. 86 




T*F a+IL-4 


69. 51 


**«2©lh^tt(30 pi) 


TNF a+IL-4 


18.58 



[0 0 8 0] 
[*4] 

(YCAl-l%^a) 

ttL *L 7.35 
fcL TMF a+IL-4 71.14 
^SfegtJ3O<b^ftC30 JUK) T»F a+IL-4 58.84 



[0081] mmm 1 2 



10 tfco 1 0#Pr3 3 7^£{fco;fc&U-lj3 3U/ml, 
t L<tt:TNF a 5 n g/ ml *5<fctfIL-4 0.3 U/ m 1 

[0 0 8 2] ww& 2 4 ^ra«f-*fflsa«*±»sr[Hi!R 

U t ML-8E L I S h ( U • 7$^<>f 

S:fflvvtIL-8»«&fflJtLfc. jB*Sr«5lc*. 

i-o' 
[0 0 8 3] 
[*5] 



Baa <«/»i ) 



«t IL-liff 98170 

%JHU*Mt&ft<30 Mi) 11-10 43580 

H*« 2 eDffc^»<30 *■) IL-10 33410 

UL TNF a+IL-4 60440 

l<Z>ft^«5 (30 jiM) TNF a+IL-4 624D 

ffrlfeftl2gHt£Hfr(aO gl) TNF q+IL-4 2630 



[00 8 4] mmm 1 3 

BALB/Cv-)^ 7W»S:«IBLfc. DAY- 
0, DAY- 1 (CO.2%^^ Hp y/^a^<^> (DNF 
B) T-irhy- ^-y-^ft (4 : 1) jgiKSr^**«8B 
|C25 M l»fcU mftZfiitCo DAY~5{C50J?^ 
W^ftlmg/e a rl*^\ tt^ 
IC0.2 %DNFB*8te#5^KMiU 2 4«FWftliiS<0 



30 



[0 0 8 5] 5r?ffl* (%) = (*a«<&3#<Dff3- 
*KiB«J<05tf<off £) /MW^3^i¥£x i o 0 



25.8* 
32.3»» 



[0 0 8 6] 
[*6] 



i^x ioo 



* Ustudent' 8 t-testicfc 1^"C** JBftK:** L * C £ £^**o 

(* p<0. 05. ** P<0. 01) 



[oo8 7] jfl*wu esi, wi-st^ffiii. sty^^m, etru 



(12) 



7 6 116 



(51) Int. CI. 

C 0 7 D 209/12 
233/56 
235/08 
333/54 
471/04 
495/04 



F I 

C 0 7D 



10 5 
1 0 5 



209/12 
233/56 
235/08 
333/54 
471/04 
495/04 



1 0 5 C 
1 0 5 A 



(72)38W# 



W^JH^«*rti¥/£llll#ttfi M^W&i 



{12) ffl* *JW 



